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AKTHBHOCTb JlAKTATflErHflPOrEHA3bI 
H H3MEHEHHE CF1EKTPA EE H304>EPMEHT0B 
B nEHEHH J1E1UIA ABRAMIS BRAMA 
nPH nAPA3HTHPOBAHHH nJlEPOUEPKOHflOB 
UECTOflbl DIGRAMMA INTERRUPTA 

K). M. KpbiJiOB, E. A. flojirnx, B. B. flojirHX 

H3yqeHO H3MeHeHHe aKTHBHOCTH jiaKTaTAerHAporeHa3bi (KO 1.1.1.27) b neneHH jiemefi, 3 apa- 
>KeHHbix njiepouepKOHAaMH uecTo^bi Digramma interrupta. FIoKa3aHO, hto pocT aKTHBHOCTH nponc- 
xoaht 3a cqeT Me/uieHHo MHrpnpyiomeH (|) 0 pMbi JIJXT-Q. 06cy>K,aaeTCH Bonpoc o B3aHMoa,eHCTBHH 
b CHCTeMe napa3 HT—xo3hhh Ha ypOBHe cy6cTpaTOB. 

H3yqeHHe B3aHMOOTHomeHHH b CHCTeMe «napa3 HT—xo3hhh» h BbiHBJieHne ypoB- 
Hen BBaHMOAeftcTBHH qjieHOB CHM6no3a hbjihiotch ojxhhm h 3 KjnoneBbix jxjik coBpe- 
MeHHOH napa3HTOJiorHH. CymecTByiomne npexxcTaBjieHHH h HaKonjieHHbie jxaHHbie 
n03B0JIHK)T yTBep>KAaTb, HTO npH CTaHOBJieHHH CHCTeMbI «napa3HT—X03HHH» 
B03HHKaeT HOBan MeTa6ojiHqecKaH CHCTeMa, KOTopyio odbiHHO Ha3biBaioT napa3HTO- 
xo3hhhhoh. HecMOTpn Ha OTHOCHTejibHyio H3yHeHHOCTb MeTa6ojiH3Ma y napa3HTOB 
H HeKOTOpbIX aCneKTOB HX B3aHMO£eHCTBHH C X03HHH0M, JX O HaCTOHUXerO BpeMeHH 
ocTaKDTCH He H3yneHHbiMH HexoTopbie HHTHMHbie MexaHH3Mbi, o6ecneHHBaiomHe ee 
4>yHKUHOHHpoBaHHe. PaHee 6biJio nocTyjinpoBaHO (KpbiJiOB, 1991), hto ojxhhm H3 
ypoBHefi B3aHMOAeHCTBHH b CHCTeMe «napa3 HT—xo3hhh» HBJineTCH cydcTpaTHbiH. 
npe^nojiaraeTCH, hto noTpe6jieHne hjih BbijxejieHHe OT/xejibHbix MeTadojiHTOB H3 
OpraHH3Ma X03HHH3 npHBOAHT K HHXXyKUHH CHHTe3a OT/XeJIbHbIX (j)epMeHTOB HJIH 
(J)epMeHTaTHBHbix CHCTeM, OTBeTCTBeHHbix 3a o6pa30BaHHe hjih noTpedjieHHe 3 thx 
cydcTpaTOB. PeajiH3yeTCH Tan Ha3biBaeMbiH MexaHH3M cy6cTpaTHOH peryjiHUHH. 
C Hameft TOHKH 3peHHH, T3K0H THn B3aHMOJXeHCTBHH JXOJl>KeH OCymeCTBJIHTbCH 
Ha ypoBHe (J)epMeHTaTHBHbix peaKUHH, conpoBO>KjxaK)mHxcH (JxopMHpoBaHHeM Kjie- 
TOHHoro h opraHH3MeHHoro nyjia cy6cTpaTOB. Han6ojiee npocTOH chctcmoh, 
no3BOjiHiomeH npoBepHTb cnpaBejxJiHBOCTb jxaHHoro npejxnojio>KeHHH, HBjineTCH 
CHCTeMa reHepauHH h MeTa6ojiH3Ma jiaKTaTa. 

C uejibio npoBepKH jxaHHOH rnnoTe3bi h3mh 6biJin H3yneHbi H3MeHeHHH aKTHB- 
hocth jiaKTaTjxerHjxporeHa3bi h cneKTpa ee H30(|)epMeHT0B b neneHH jiema npn 
pa3BHTHH b HeM njiepouepKOHjxoB uecTojxbi Digramma interrupta. MeTa6ojiH3M 
rjiK)K03bi y uecTOjx othochtch k roMOJiaKTaTHOMy THny (Bryan, Flockhart, 1986). 
3to 03HaqaeT, hto ocHOBHan Macca rjnoK03bi pacmenjineTCH jx o JiaKTaTa, KOTopbiH 
BbijxejineTCH bo BHemHioio cpejxy h b cboio onepejxb npHHUHnnajibHO jxoji>KeH 
HHJXyunpOBaTb H3MeHeHHe aKTHBHOCTH (J)epMeHTaTHBHbIX CHCTeM X03HHHa, MeTa 60 JIH- 
3HpyiomHx ero. 
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MATEPHAJlbl H METOAbI 


B pa6oTe 6bijia Hcnojib30BaHa neneHb Jiemeft, 3apa>KeHHbix njiepouepKOHAaMH, 
h HHTaKTHbix, BbiJiOBJieHHbix b aKBaTopHH Kyft6bimeBCKoro BOAOxpaHHJinma Bojith. 
IleMeHb H3BJieKajiH H3 CBe>KeBbiJioBJieHHbix Jiemeft, OTMbiBajiH ot npnMecn KpoBH 
B (|)H3HOJIOrHMeCKOM paCTBOpe AJIH XOJIOAHOKpOBHbIX H 33MOpa>KHBaJIH B )KHAKOM 

a30Te. AKTHBHOCTb jiaKTaTAerHAporeHa3bi (KO 1.1.1.27) onpeAejinjin cneKTpo- 
(|)OTOMeTpHMecKHM MeTOAOM Ha cneKTpocf)OTOMeTpe Specord M40 no KHHeTHMecKoft 
nporpaMMe npn 340 hm. OnpeAejinjiH npnMyio (jiaKTaT—nnpyBaT) h oOpaTHyio 
(nnpyBaT—JiaKTaT) peanunn, paccHHTbiBajin yjtejibHyio aKTHBHOCTb Ha Mr 6ejiKa. 
BejiOK onpe^ejinjiH mctoaom Bpejuj)opAa. Pa3AejieHHe H3ocJ)epMeHTOB ocymecTBJiHJin 
b BepTHKajibHbix njiacTHHKax 5 % nAAT b 40 mM Kajinft-cj)occj)aTHOM 6y(|)epe, 
pH 7.8, JIOKaJIH3aUHIO H30(j)0pM BbIHBJIHJIH C nOMOmbK) MOAH(j)HUHpOBaHHOrO 
MeTo^a CepoBa h HenaeBa (Kopohkhh h jx p., 1977). B KanecTBe ajieKTpojmoro 
6y(|)epa ncnojib30BajiH 50 mM Kajinft-(})occj)aTHbift 6ycj)ep, pH 7.8. 

B paOoTe SbiJin ncnojib30BaHbi peaKTHBbi ({mpM SERVA, Chemapol h PeaxnM 
KBaJIH(|)HKaUHH XM. Pe3yJIbTaTbI HCCJieAOBaHHH 6bIJIH 06 pa 60 TaHbI CTaTHCTHHeCKHM 
MeTOAOM HenpHMbix pa3H0CTeft c Hcnojib30BaHHeM KpHTepnn CTbKmeHTa. B paOoTe 
npnBOAHTCH CTaTHCTHnecKH AOCTOBepHbie pe3yjibTaTbi. 

PE3yJlbTATbI HCCJ1EAOBAHH Pi 

npn H3yHeHHH H3MeHeHHH aKTHBHOCTH jiaKTaTAerHAporeHa3bi 6biJio o6Ha- 
py>KeHO, mto b neqeHH 3apa>KeHHbix njiepouepKOHAaMH pbi6 nponcxoAHT CTa- 
THCTHMeCKH AOCTOBepHOe yBeJIHMeHHe y^eJIbHOH aKTHBHOCTH KaK npHMOH, TaK 
h oSpaTHon peaKUHH. y 3apa>KeHHbix Jiemeft aKTHBHOCTb npnMoft peaKunn cocTaB- 
jinjia 1.25+0.64 mkM/mhh/mt OejiKa (n= 15), a y HHTaKTHbix 0.57+0.16 mkM/ 
mhh/mt OeJiKa (az= 14). Y 3apa>KeHHbix Jiemeft yjtejibHan aKTHBHOCTb (})epMeHTa 
6bijia b 2.19 pa3a Bbirne. Elpn H3yqeHHH aKTHBHOCTH oOpaTHoft peanunn 6biJio 
o6Hapy>KeHO, hto y 3apa>KeHHbix Jiemeft 0 Ha coeraBJineT 1.63+0.39 mkM/mhh/mt 



7 2 3 

Phc. 1. H30(J)epMeHTbi J1AI ^iema. 


1 — neqeHb, He3apa>KeHHaH oco6b; 2 —neHeHb, oco6b, 3apa>KeHHan ruiepouepKonaaMH uecTOAbi D. interrupta\ 
3 — Mbiuiubi, He3apa>KeHHaH oco6b; 4 — cepaue, He3apa>KeHHaH oco6b. 

Fig. 1. LDH isoenzymes of the bream. 
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6ejiKa (n= 3), a y HHTaKTHbix 0.92+0.03 mkM/mhh/mf OejiKa (n=3). YBejiH- 
qeHHe oOpaTHofl peaKUHH y 3apa>KeHHbix pbi6 nponcxoAHT b 1.77 pa3a. 

npH H3yqeHHH H3MeHeHHH H30(})epMeHTHoro cneKTpa (pnc. 1) 6biJio o6Hapy>KeHO, 
mto npn pa3AeJieHHH b 5 % llAAr roMoreHaTa neneHH Jiema o6Hapy>KHBaeTCH 
6 AHCKpeTHbix nojioc, oOjiaAaiomHX aKTHBHOCTbio JIJXT. Bbijio OTMeneHO, hto npn 
pa3BHTHH b Jieme njiepouepKOHAOB uecTOAbi nponcxoAHT yBejiHHeHne 3kthbhocth 
MejyieHHO MHrpHpyiomeH (J)opMbi JlJXF-6. nojiyKOJiHHecTBeHHan oueHKa 3kthbhocth 
H30(})epMeHT0B JW n03B0JIHeT K0HCT3THp0BaTb, HTO aKTHBHOCTb JIJ\T -6 3HaMH- 
TejibHO yBejiHMHBaeTCH y 3apa>KeHHbix ocoOefl h cocTaBJineT 60—90 % ot o6mefl. 

OBCy>KAEHME PE3yjlbTATOB 

nojiyqeHHbie pe3yjibTaTbi noATBepnyaaiOT BbicKa3aHHoe paHee npeAnojio^eHne 
O TOM, HTO npH pa3BHTHH napa3HTa B OpraHH3Me X03HHH3 HMeeT MeCTO 
B3aHMOAeHCTBHe AByx MeTaOojiHMecKHx CHCTeM. TaK, nponcxoAHT conpn>KeHHe 
MeTaOojiHMecKOH CHCTeMbi KaTa6ojiH3Ma rjiioK03bi napa3HTa c chctcmoh MeTaOo- 
jiH3Ma JiaKTaTa Ha ypoBHe opraHH3MeHHoro nyjia xo3HHHa. npOHCxojtHT (j)opMH- 
poBaHHe Me>KopraHH3MeHHoro nyjia chmOhothhcckoh CHCTeMbi. CncTeMa npOAyKUHH 
JiaKTaTa napa3HTa, c Hamefl tohkh 3peHHH, HHjtyunpyeT yBeJiHneHHe aKTHBHOCTH 
CHCTeMbi MeTa6ojiH3Ma JiaKTaTa b cneuHajiH3HpOBaHHOM no ero noTpeOjieHHio 
opraHe — neneHH xo3HHHa. nojiyneHHbie pe3yjibTaTbi corjiacyiOTcn c npe^CTaBJie- 
hhhmh o tom, HTO y uecTOA MeTa6ojiH3M rjnoK03bi ocymecTBJiHeTCH no TOMO- 
jiaKTaTHOMy Tnny (Bryan, Flockhart, 1986). 06man cxeMa conpn>KeHHH MeTaOo- 
jiHnecKHX peaKUHH napa3HTa h xo3HHHa npeACTaBJieHa Ha pnc. 2. Ilapa3HT 
pacmenjineT rjnoK03y jx o JiaKTaTa h ceKpeTHpyeT ee b OpiouiHyio nojiocTb xo3HHHa, 
KOTopbin b cbok) onepeAb BOBJieKaeT ee KaK b KaTadojinnecKne, TaK h aHaOojiH- 
qecKne peaKUHH. 06pa3yiomHecfl npn stom cy6cTpaTbi MoryT 6biTb BHOBb BOBJie- 
qeHbi napa3HTOM b cboh MeTa6ojiH3M. 3tot npHMep noATBep>KAaeT npejinojio>KeHHe 
UlyjibMaHa h ,H,o6poBOJibCKoro (1977) o tom, hto napa3HT B03JiaraeT cboh 4>yHKUHH 
Ha opraHH3M xo3HHHa. OcoObiH HHTepec npeACTaBjnk : HHji/yKUHH b neqeHH H30- 
(j)opMbi Jl, fl,r~6, KOTopan npeBajinpyeT b neneHH jiein*i h b HHTaKTHbix ycJiOBnnx. 
M30(})epMeHT JlJXT-6 cneuncJiHHeH jxjik kocthctux pbi6 (KapnoBbie, xapounHOBbie, 
TpecKOBbie) h KOAnpyeTCH oahhm reHOM (Shaklee, Whitt, 1981). OjXHaKo caM 



Phc. 2. 06m,aH cxeMa B3aHMOAeHCTBHH MeTa6ojiHMecKHX nyTefi njiepouepKOHAOB uecTO^bi Digramma 
interrupta h Jieiua Abramis brama Ha ypoBHe JiaKTaTa. 

Fig. 2. General schem of the interaction of metabolic ways at the lactate level in the system plero- 
cercoid Digramma interrupta — bream Abramis brama. 
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(j)aKT yBeJiHqeHHH coAep>KaHHH H30(j)epMeHTa, KOAnpyeMoro oahhm reHOM h coctoh- 
mero H3 4 roMOJiorHMHbix cy6T>eAHHHu, npeACTaBJineTcn HHTepecHbiM. C onpe- 
AejieHHOH CTeneHbio yBepeHHOCTH mo>kho yTBep>KAaTb, mto aHajiornMHbie noA- 
TBep>KAeHHH BbiCK33aHHOH paHee rHnoTe3bi (KpbiJioB, 1991) MoryT 6biTb HaHAeHbi 
npn H3yMeHHH h Apyrnx MeTadojiHMecKHx chctcm. C Hameft tomkh 3peHHH, TaKOH 
cnocod conpH>KeHHH (J)epMeHTaTHBHbix CHCTeM h peryjiHUHH napa3HTOM MeTado- 
JIH3Ma X03HHHa MO>KeT peaJIH30BbIBaTbCH TOJIbKO Ha ypOBHe (J)epMeHTOB, He 
o6T>eAHHeHHbix b MeTa6ojioHbi, t. e. b ycjiOBHHx, Koma MeTadojiHTbi o6pa3yiOT 
CBodoAHbiH nyji. 
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TojlbHTTH 


AN ACTIVITY OF LACTATEDEHYDROGENASE AND CHANGES OF SPECTRUM OF ITS 
ISOENZYMES IN THE LIVER OF THE BREAM ABRAMUS BRAMA INFECTED WITH 
PLEROCERCOIDS OF THE CESTOD DIGRAMMA INTERRUPTA 

Yu. M. Krylov, E. A. Dolgikh, V. V. Dolgikh 
Key words', lactatedehydrogenase, bream, plerocercoid, Digramma interrupta 

SUMMARY 

Changes of lactatedehydrogenase (KF 1.1.1.27) activity have been studied in the liver of the bream 
been infected with plerocercoids of the cestode Digramma interrupta. It is showed, that an increase 
of enzyme activity depends upon a slowly migrating form LDH-6. Problems of interaction at the level 
of substrate within a system parasite—host is considered. 



